Mitochondrial NAD(P)-dependent malic enzyme from herring testicular tissue: Purification, kinetic behaviour and regulatory properties.
Mitochondrial NAD(P)-dependent malic enzyme [EC 1.1.1.39, L-malate: NAD(+) oxidoreductase (decarboxylating)] was purified from herring testicular tissue to a specific activity of 26.4 μmol NADH/min/mg protein. Herring testicular tissue is one of the most abundant sources of this enzyme. The purification procedure involved differential centrifugation of mitochondria and then chromatography on DEAE-Sephacel, Red Agarose and Sephacryl S-300. This enzyme catalyzes the oxidative decarboxylation of malate in the presence of Mn(2+) and either NAD or NADP. Under Vmax conditions the ratios for the rate of NAD/NADP reduction was 1.8. A study of the reductive carboxulation reaction indicated that this enzyme reaction is reversible; at pH 7.0 the reverse reaction exhibited 22% of the activity of forward reaction. Some kinetic characteristics of the enzyme were determined. ATP was found to be a competitive inhibitor with respect to malate. Fumarate reversed ATP inhibition. Regulation of NAD(P)-dependent malic enzyme from herring testicular tissue mitochondria could respond to changing levels of mitochondrial ATP and fumarate in vivo.